is metabolized in vivo either to 2-hexanol and then to 2,5-hexanediol, or to 5-hydroxy-2-hexanone and then to 2,5-hexanedione. The studies reported here demonstrate that n-hexane, MBK, 2,5-hexanediol and 2,5-hexanedione are all neurotoxic agents. 2,5-hexanedione is of special interest since DiVincenzo and coworkers have demonstrated that this is the principal persistent metabolite of MBK. Furthermore, 2,5-hexanedione is able to exert its neurotoxic effect in vitro, presumably without further metabolism (Spencer, Peterson & Schaumburg 1975, Spencer, Schaumburg, Raleigh & Terhaar 1975. It seems likely, therefore, that 2,5-hexanedione is the primary neurotoxin of the neurotoxic hexacarbons. Whether the neurotoxic property of this compound is related to the symmetry of the molecule or to the delta spacing of the carbonyl groups, and where the substance acts in the nervous system, are subjects of current investigation in our laboratory.
The paint sprayers in a car assembly factory recently requested routine health examinations. This followed training sessions which had been given by the medical officer to shop stewards on the Health and Safety at Work Act in general and concern about noise, lead and solvents in particular. Questionnaires and audiometry were completed for 168 primer and enamel sprayers before they started their shift. Chest X-rays, urinalysis, blood lead and blood count were also carried out. An unexpected finding among the very first tests was an appreciable number of blood counts showing an absolute neutropenia, but with essentially normal eosinophil, lymphocyte and platelet count. No increase in lead was found in their blood, which was checked by atomic absorption spectrometry because of the use of lead silicochromate in some enamel paints.
These neutropenias demanded investigation, and meetings with top management and technicians were called to institute a search for what seemed the likeliest cause, i.e. benzene. The research and development laboratory worked long hours analysing every paint, solvent, thinner, boothcoatin all 53 materialsbut no appreciable benzene content was found. At the same time all suppliers were asked by telex for up-to-date analysis of paints and thinners. The highest admitted and confirmed on gas chromatograph analysis was 0.70%, which is quite acceptable, 1.00% being the internationally agreed limit (Truhaut 1968). Many of the paints contain toluene and xylene. Xylene can reduce the platelet count (Forde 1973), but toluene if free of benzene is generally held not to cause neutropenia (Browning 1965 , Hunter 1975 .
Still in pursuit of benzene our hygiene specialists analysed the air of the paintspray booths and paint mix shop, but nothing abnormal was found, except that the concentration of xylene was fairly close to the toxic limit value (100 parts/106) in the paint mix room. At this stage urine analysis for phenols was introduced and these were found not to be raised, even among operators whose blood showed definite leukopenia. The blood counts of paint mixers were also checked, because they are much more exposed to fumes from paint and thinners than are the sprayers. All of them had normal blood counts.
Other industrial causes of absolute neutropenia are not described in the literature. Drugs of various kind can be a cause, but not all our subjects were Liu (1973) . The paint sprayers were questioned about drugs and hobbies and the use out of factory hours of petrol and spraypaints, as well as of cannabis, all without significant result. A considerable amount of testing, investigation and consultation was thus carried out before it became clear that most of the severe neutropenias occurred in West Indians: 27 % of the paint sprayers were West Indians, but they contributed 95 % of the neutropenia counts below 1800. Moreover, 47 % of all West Indian paint workers and 46 % West Indian controls had neutrophil counts below 2000, while only 2 % of Caucasians had less than 2000 and no Caucasians had less than 1800/mm3, which is the limit of normality given by some authors (Miale 1972) . The mean neutrophil count of the 129 Caucasian workers, including controls, was 4249, contrasted with 2295 for 73 West Indians. Eighteen Asians averaged 3497 and 5 Africans 3615/mm3. Paint sprayers in enamel, primer and repair booths were affected, equally on both shifts, and there was no relationship to age or duration of work in the paint shop. Some of the abnormal counts were repeated, but there was no significant change for the better or for the worse.
There was some difficulty about obtaining normal controls. Some West Indian solder discers in the neighbouring factory have routine blood tests for lead. On doing their blood count the same abnormality was found, although their blood lead was not raised and their hemoglobin was normal. In the industrial situation it took some diplomacy to persuade other West Indians, e.g. on assembly jobs, to submit to routine blood tests. One had to be careful not to suggest any race prejudice in singling them out for tests which could not be claimed to be to their own direct benefit.
Enquiry regarding a known connexion between race and neutropenia showed that this is well known among East Africans in Zambia (Ezeilo 1972) , Kenya (Kasili et al. 1969 ) and Uganda (Shaper & Lewis 1971) . It was generally associated with eosinophilia and frequently lymphocytosis and was attributed by Ezeilo (1974) to a largely maize diet. A lesser degree of neutropenia has been described among American negroes (Karayalcin et al. 1972 ), but did not compare with the present West Indian values (Table 1) . After further enquiries we obtained confirmation from Dr J E Maclver (1976, personal communication) , that absolute neutropenia is fairly common among West Indians, but the only journal reference to this phenomenon is in a letter to the Lancet in 1967 by Dr Rippey of St Thomas' Hospital, based on a mixture of 25 Africans and West Indians.
The advice we obtained was that these blood pictures indicated no infective element (because no primitive cells or shift to the left occurred), but that an environmental toxin in the factory was a possibility, particularly because a number of Caucasian paint sprayers also showed low white cell counts. But it appears that there is a far wider range of neutrophils than is generally appreciated, even among Caucasians, spreading to below 2000 and above 7000. Nevertheless, we had to inform general practitioners of the affected workmen, in case they contracted some intercurrent disease and the neutropenia was discovered in hospital investigations and caused anxiety. They were also advised not to donate blood.
Looking with hindsight at the racial distribution of the neutropenia it is clear that West Indians preponderated, while the lowest Caucasian counts were about 2000. It appears then that this abnormality of absolute neutropenia with mainly normal lymphocytes is genetically determined. Hypersplenism, infection, diet, drugs and benzene could be excluded and there appears to be no other explanation than a racial difference. The purpose of this communication is to warn industrial physicians that such a blood abnormality may be discovered accidentally and yet be of no serious import. In retrospect it may seem incredible how one could have been worried into serious investigations including massive gas liquid chromatography, air analyses, telexes to suppliers, urgent telephone calls to haTmatologists and toxicologists and intensive interviewing of employees. A number of circumstances combined to suggest a toxic etiology: that paint sprayers exposed to solvents were being investigated; that there were a number of quite low neutrophil counts among Caucasian operators (with 2 counts of 1950); that controls were difficult to find; and that our first enquiries from hematologists regarding a genetic peculiarity of West Indians were denied.
It is not unknown for general physicians to forget to enquire about occupational hazards and thus at first miss conditions such as anthrax and intoxication or allergy due to solvent, lead, aniline dye or plastics. But the occupational physician may well make the opposite mistake and convince himself that a toxin like benzene must be somewhere about, as a simple answer to his problem, when the cause is in fact not environmental.
The question remains: what clinical significance has a neutropenia of 1000-1500? Should every subject with neutropenia be excluded from work with solvents, particularly benzene? It may well be that his htmopoietic system will react normally to bacterial infection and produce adequate leukocytosis to combat infections. But probably nobody knows whether he would be more susceptible to agranulocytosis and its complications when exposed to a haemopoietic toxin like benzene.
